Developing a soil test for wodgil soils in the eastern wheatbelt. by Carr, S
Research Library 
Experimental Summaries - Plant Research Research Publications 
1987 
Developing a soil test for wodgil soils in the eastern wheatbelt. 
S Carr 
Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/rqmsplant 
 Part of the Agronomy and Crop Sciences Commons, and the Soil Science Commons 
Recommended Citation 
Carr, S. (1987), Developing a soil test for wodgil soils in the eastern wheatbelt.. Department of Agriculture and 
Food, Western Australia, Perth. Report. 
This report is brought to you for free and open access by the Research Publications at Research Library. It has been 
accepted for inclusion in Experimental Summaries - Plant Research by an authorized administrator of Research 
Library. For more information, please contact jennifer.heathcote@agric.wa.gov.au, 
sandra.papenfus@agric.wa.gov.au, paul.orange@dpird.wa.gov.au. 
• • • • e • 
S t e p h e n  J .  Carr 
I n  1 9 8 7 ,  t e n  f i e l d  t r i a l s  w e r e  c o n d u c t e d  o n  s o i l s  s e l e c t e d  to 
r e p r e s e n t  a r a n g e  i n  p r o d u c t i v i t y  a n d  a r a n g e  i n  t h e  l e v e l  o f  soil 
a c i d i t y .  A t  e a c h  t r i a l  s i t e ,  s p e c i e s  a n d  o u l t i v a r s  v a r y i n g  i n  their 
t o l e r a n c e  t o  a l u m i n i u m  ( h e n c e  t o  s o i l  a c i d i t y )  w e r e  g r o w n .  During 
t h e  g r o w i n g  s e a s o n ,  f o u r  m e a s u r e m e n t s  w e r e  estimated, 
( i )  P l a n t  d e n s i t i e s  - a p p r o x i m a t e l y  5 w e e k s  a f t e r  seeding 
( i i )  E a r l y  v e g e t a t i v e  y i e l d  - a p p r o x i m a t e l y  8 t o  1 0  weeks 
a f t e r  seeding 
( i i i )  A n t h e s i s  v e g e t a t i v e  y i e l d  - a p p r o x i m a t e l y  3 months 
a f t e r  seeding 
( i v )  G r a i n  y i e l d  a t  maturity 
Y i e l d s  o b t a i n e d  a t  e a c h  t i m e  o f  s a m p l i n g  w e r e  e x p r e s s e d  a s  a 
p e r c e n t a g e  o f  t r i t i c a l e  y i e l d  t o  g i v e  a ' r e l a t i v e  productivity' 
measurement. 
T h e  r e l a t i o n s h i p  b e t w e e n  t h e  r e l a t i v e  p r o d u o t i v i t i e s  o f  the 
d i f f e r e n t  g e n o t y p e s  a n d  s o i l  c h a r a c t e r i s t i c s  ( s u c h  a s  pH a n d  A l  in 
e a c h  o f  t h e  s e v e n  d e p t h s  s a m p l e d )  w e r e  e x a m i n e d ,  i n i t i a l l y  to 
d e t e r m i n e  w h e t h e r  t h e r e  i s  a c l o s e  r e l a t i o n s h i p  b e t w e e n  soil 
p r o p e r t i e s  a n d  c r o p  g r o w t h  a n d  s e c o n d l y  i f  t h e r e  i s  a strong 
r e l a t i o n s h i p ,  w h a t  c r i t i c a l  l e v e l s  a r e  t h e  b e s t  i n d i c a t o r  of 
r e l a t i v e  productivity. 
s o i l  S o l u t i o n  E x t r a c t i o n  
S o i l  s a m p l e s  w e r e  c o l l e c t e d  f r o m  s e v e n  d e p t h s  f r o m  t h e  t e n  trial 
s i t e s  i n  1 0 0 7  L vi:11711QL5 were sa lav led and t h e  r a d i  EL-om L:aoh 
o f  t h e  s e v e n  d e p t h s  w e r e  b u l k e d  a n d  t h e n  f r o z e n  u n t i l  analysis. 
T h e  f i e l d  c a p a c i t y  o f  t h e  s o i l s  s t u d i e d  w a s  e s t i m a t e d  t o  be 
1 2 % , I n  o r d e r  t o  e x t r a c t  t h e  s o i l  s o l u t i o n  f o r  c h e m i c a l  analysis, 
a s u b s a m p l e  o f  s o i l  w a s  r e m o v e d  f r o m  t h e  f r e e z e r ;  w e t  u p  t o  12% 
a n d  l e f t  a t  r o o m  t e m p e r a t u r e  f o r  1 6  h o u r s .  A t  t h i s  s t a g e  soil 
w a s  p l a c e d  i n  c e n t r i f u g e  t u b e s ,  a n d  s p u n  a t  2 0 0 0  r p m  f o r  20 
m i n u t e s .  T h e  r e s u l t i n g  e x t r a c t a n t  w a s  t h e n  f i l t e r e d  t h r o u g h  a 
0 . 4 5 u M  m i l l i p o r e  f i l t e r  a n d  t h e n  a n a l y s e d  f o r  pH a n d  c a t i o n s  such 
a s  A l ,  C a ,  Mg, a n d  Na. 
G e n e r a l  0 b s e r v a t i o n 2  
( i )  P l a n t  densities 
I n  e a c h  o f  t h e  1 0  t r i a l  s i t e s ,  t h e  v a r i e t y  I N / 6 1 0  f a i l e d  to 
e s t a b l i s h  a s  w e l l  a s  t h e  o t h e r  v a r i e t i e s  o f  w h e a t  grown. 
C o n s e q u e n t l y  t h e  d e n s i t y  o f  t h i s  v a r i e t y  w a s  significantly 
( p < 0 , 0 5 )  down a t  a l l  s i t e s .  T h e  e x a c t  r e a s o n  f o r  t h i s  i s  not 
known a s  g e r m i n a t i o n  p e r c e n t a g e s  o b t a i n e d  i n  t h e  s e e d  testing 
l a b o r a t o r y  s u g g e s t e d  t h e r e  w a s  n o  d i f f e r e n c e  i n  t h e  n u m b e r  of 
v i a b l e  s e e d l i n g s  e x p e c t e d  i n  a n y  o f  t h e  v a r i e t i e s  grown. 
( T a b l e  1). 
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T a b l e  1 G e r m i n a t i o n  oercentage. Abnormal  s e e d l i n g s  and 
Dead s e e d  i n  Wheat v a r i e t i e s  grown in 1987 trials 
Variety Normal  Abnormal Dead 
Millewa 94 5 1 
Aroona 86 5 9 
Gutha 88 9 3 
Bodallin 80 8 12 
IW/610 89 5 6 
( i i )  E a r l y  V e g e t a t i v e  Yield 
Due t o  t h e  wide  g e o g r a p h i c a l  l o c a t i o n  o f  t h e  10 t r i a l  s i t e s ,  t i m e  of 
s e e d i n g  v a r i e d  c o n s i d e r a b l y  ( 2 5 / 5 / 8 7  t o  1 5 / 6 / 8 7 ) .  T h i s  f a c t  and 
t h e  p r e v a i l i n g  w e a t h e r  c o n d i t i o n s  a t  t h e  d i f f e r e n t  s i t e s  r e s u l t e d  in 
e x t r e m e l y  v a r i a b l e  b i o m a s s  p r o d u c t i o n  f rom s i t e  t o  s i t e .  B e c a u s e  of 
t h i s  v a r i a t i o n ,  t h e  p r o d u c t i v i t y  a s  a r e s u l t  o f  s o i l  c h e m i s t r y  at 
e a c h  s i t e  c o u l d  n o t  b e  a c c u r a t e l y  a s s e s s e d .  C o n s e q u e n t l y  there 
a p p e a r e d  t o  b e  l i t t l e  o r  no r e l a t i o n s h i p  b e t w e e n  t h e  relative 
p r o d u c t i v i t i e s  o f  t h e  v a r i e t i e s  grown and t h e  s o i l  chemical 
m e a s u r e m e n t s  made. 
( i i i )  A n t h e s i s  V e g e t a t i v e  Yield 
B y . a n t h e s i s ,  t h e  d i f f e r e n c e s  b e t w e e n  g e n o t y p e s  o b s e r v e d  i n  biomass 
p r o d u c t i o n  were  v e r y  p r o n o u n c e d  and h o p e f u l l y  d u e  m o s t l y  t o  t h e  soil 
c o n d i t i o n s  a t  e a c h  site. 
C o n s e q u e n t l y  r e l a t i o n s h i p s  b e t w e e n  s o i l  m e a s u r e m e n t s  and  relative 
p r o d u o t i v i t i e s  w e r e  much b e t t e r  t h a n  t h o s e  n o t e d  w i t h  t h e  initial 
y i e l d  estimation. 
A l t h o u g h  no  d e f i n i t e  ' c r i t i c a l '  v a l u e  c o u l d  b e  d e r i v e d  f r o m  this 
y e a r ' s  d a t a ,  r e s u l t s  o b t a i n e d  a r e  v e r y  e n c o u r a g i n g  and  indicate 
a d d i t i o n a l  work  may b e  p r o f i t a b l e  i n  d e t e r m i n i n g  an  accurate 
s o i l  test. 
( i v )  G r a i n  yield 
The r e l a t i v e  g r a i n  y i e l d  o f  s e v e r a l  w h e a t  v a r i e t i e s  i s  well 
r e l a t e d  t o  some s o i l  measurements. 
The b e s t  o b s e r v e d  r e l a t i o n s h i p  was b e t w e e n  t h e  r e l a t i v e  y i e l d  of 
G u t h a  ( c o m p a r e d  t o  T y a l l a  t r i t i c a l e )  v e r s u s  t h e  concentration 
o f  a l u m i n i u m  i n  t h e  s o i l  s o l u t i o n  e x t r a c t e d  f r o m  t h e  15 t o  25 om 
l a y e r .  ( F i g u r e  1). 
From F i g ,  1 i t  c a n  b e  n o t e d  t h a t  t h e  s o i l  s o l u t i o n  Al i s  a far 
b e t t e r  i n d i c a t o r  o f  y i e l d  d e p r e s s i o n  t h a n  Al e x t r a o t e d  i n  1:5 
0.001M KC1. S o i l  s o l u t i o n  e x t r a c t i o n  i s  an  e x t r e m e l y  time 
c o n s u m i n g  t e d i o u s  t a s k  and t h e r e f o r e  f u r t h e r  work  i s  r e q u i r e d  in 
o r d e r  t o  d e v e l o p  a q u i c k  e x t r a c t i o n  t e c h n i q u e  t h a t  i s  better 
r e l a t e d  t o  s o i l  s o l u t i o n  aluminium. 
F i g u r e  1 .  Two m e a s u r e s  o f  s u b s o i l  a l u m i n i u m  a s  i n d i c a t o r s  o f  the 
s e v e r i t y  o f  s u b s o i l  a c i d i t y  ( g a u g e d  b y  c o m p a r i n g  t h e  yield 
o f  a c i d  s e n s i t i v e  G u t h a  w h e a t  t o  t h e  t o l e r a n t  Tyalla 
triticale). 
Gutha gra in  yield relative to Triticale 
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Soil solution 
Extracted In 1:5 0.001M KC! 
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A l u m i n i u m  c o n c e n t r a t i o n  (ulvi) 15-25cm 
s o i l  6 p l u t i o n  A l  v s  0 . 0 0 1 M  KC1 E x t r a c t a b l e  A l  
100 
M e a s u r i n g  a l u m i n i u m  i n  s u r f a c e  s o i l  s a m p l e s  c a n  r e s u l t  i n  a 
negibel:  01- pi:ouleuh-J,  CiLle i t l u i h l y  t o  t h e  p L ' e e e h u o  oL u l - g u h l u  lutILLe 
w h i c h  r e a d i l y  c o m p l e x e s  w i t h  t h e  a l u m i n i u m  p r e s e n t  i n  t h e  soil. 
M e t h o d s  u s e d  a r e  u n a b l e  t o  d i s t i n g u i s h  b e t w e e n  t h e s e  A l  complexes 
a n d  a s  a c o n s e q u e n c e  A l  v a l u e s  a r e  o f t e n  e x t r e m e l y  e l e v a t e d  and 
t o t a l l y  inaccurate. 
T h e  r e l a t i o n s h i p  b e t w e e n  s o i l  s o l u t i o n  A l  a n d  0 . 0 0 1 M  KC1 
e x t r a c t a b l e  A l  t h r o u g h o u t  t h e  w h o l e  s o i l  p r o f i l e  i s  r a t h e r  poor. 
I f  h o w e v e r ,  t h e  t o p  1 5  cm ( 0  - 5 ,  5 - 1 0 ,  a n d  10 - 1 5  cm 
s a m p l e s ,  w h e r e  e s s e n t i a l l y  a l l  t h e  o r g a n i c  m a t t e r  i s  i n  these 
s o i l  p r o f i l e s )  i s  e x c l u d e d  a n  e x t r e m e l y  g o o d  r e l a t i o n s h i p  is 
o b s e r v e d  ( F i g u r e  2 ) .  T h e  e q u a t i o n  o f  t h e  p l o t t e d  l i n e  is: 
A l s s  = - 2 6 . 8 7 8  + 5 . 0 1 0  A l K c i  ( r 2  0.934) 
G e n e r a l  C o m m e n t s  
87ME77 - One  o f  t h e  b e t t e r  s i t e s  i n  t e r m s  o f  p r o o d u c t i v i t y .  This 
s i t e  w a s  sown  a t  t w o  t i m e s ,  i n i t i a l l y  4 r e p s  w e r e  s o w n  b u t  a s  it 
w a s  v e r y  d r y  t h e  r e m a i n i n g  8 r e p s  w e r e  s o w n  a f t e r  additional 
r a i n .  T h i s  s p l i t  s e e d i n g  d i d  n o t  s e e m  t o  a d v e r s e l y  a f f e c t  the 
trial 
87ME78 - A p o o r  s i t e ,  t o w a r d s  t h e  m i d d l e  o f  t h e  r a n g e  o f  t h e  ten 
s i t e s  s o w n .  T h e  v e r y  h i g h  b a s a l  N a n d  P f e r t i l i z e r  applied 
15 
